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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To suitably separate and 
recover a plural kinds of treatment liquids supplied to 
the lower surface of a substrate. 
SOLUTION: A substrate W is isolated from the 
oppositely facing surface of a spin base 1 and held. From 
a treating liquid supplying part 4 installed on the facing 
surface of the spin base 1 , a plural kinds of treatment 
liquids are selectively supplied toward the vicinity of the 
rotation center of the lower surface of the substrate W. 
Around the substrate W held, a guide member 6 in which 
a chemical liquid guiding part 60 and a waste solution 
guiding part 61 are formed is arranged and is made 
capable of freely ascending and descending. When the 
chemical liquid is supplied to the substrate W, the 
chemical liquid guiding part 60 is positioned on the side 
part of the substrate W, and the chemical liquid after the 
treatment is recovered through the chemical liquid 
guiding part 60, a chemical liquid recovering vessel 54 of 
a treatment cup 5, a chemical liquid recovering port 50 

and a chemical liquid recovering pipe 52. When pure water is supplied to the substrate W, the 
waste solution guiding part 61 is positioned on the side part of the substrate W, the waste 
solution after treatment is recovered through a waste solution guiding part 61, a waste liquid 
recovering vessel 55, a waste liquid recovering port 51, and a waste solution pipe 56. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the substrate processor which supplies two or more kinds of processing liquid to the 
underside of a substrate according to an individual, and performs substrate processing with each 
processing liquid while rotating a substrate The spin base which has the underside of a 
substrate, and the opposed face which counters, and a substrate maintenance means to hold a 
substrate where it was prepared in said spin base and the underside of a substrate is estranged 
from the opposed face of said spin base, A revolution means to rotate said substrate 
maintenance means to hold said spin base and substrate, The processing liquid feed zone which 
supplies selectively two or more kinds of processing liquid towards near the center of rotation of 
the underside of the substrate which was formed in the opposed face of said spin base, and was 
held at said substrate maintenance means, Corresponding to two or more recovery ways 
prepared according to the individual corresponding to the class of processing liquid, and the 
class of processing liquid, it is prepared according to an individual. Two or more advice sections 
which catch the processing liquid which disperses from the rotating substrate in the side of the 
substrate held at said substrate maintenance means, and are led to the recovery way 
corresponding to the processing liquid, The substrate processor characterized by having a 
centering-control means to adjust the physical relationship of the substrate and each advice 
section which were held at said substrate maintenance means so that the processing liquid 
which disperses from the rotating substrate may be caught in the advice section corresponding 
to the class of the processing liquid. 

[Claim 2] The substrate processor characterized by rotating a substrate at the rotational 
frequency of ten or more rpm in case processing liquid is supplied to the underside of the 
substrate held at said substrate maintenance means from said processing liquid feed zone in a 
substrate processor according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Rotating a substrate, this invention relates to the substrate processor 
which supplies two or more kinds of processing liquid to the underside of a siubstrate according 
to an individual, and performs substrate processing with each processing liquid, and relates to 
the technique for carrying out separation recovery of the processing liquid of various kinds after 
using for processing especially suitably. 
[0002] 

[Description of the Prior Art] An example of this conventional kind of substrate processor is 
shown in drawing 10 . The equipment shown in drawing 10 is equipment for performing washing 
processing which used a drug solution and pure water for Substrate W, and is equipped with the 
function to separate and collect the drug solutions and waste fluid after processing. 
[0003] The spin chuck 500 pivotable at the circumference of the axis J of the direction of a 
vertical after this equipment has held Substrate W by the horizontal position, The motor 502 for 
rotating a spin chuck 500 through a revolving shaft 501, It has the cup 503 which surrounds the 
substrate W to process and forms a processing room, and the nozzles 504a, 504b, 504c, and 
504d for supplying processing liquid, such as a drug solution and pure water, from the slanting 
upper part or a slanting lower part to Substrate W. 

[0004] The spin chuck 500 equips the radial with spin base 500c to which three or more arm 
500b extended from revolution section 500a connected with the revolving shaft 501, as shown in 
drawing 10 and drawing 1 1 . 500d of substrate attachment components for holding Substrate W 
near the point of each arm 500b is set up, and it is constituted so that the periphery section of 
Substrate W may be held by three or more places at 500d of these substrates attachment 
components. 

[0005] The exhaust port 505 which discharges liquid after being used for washing processing of 
Substrate W is formed in the pars basilaris ossis occipitalis of a cup 503. During processing, the 
internal surface of this cup 503 catches the penetrant remover which disperses from the 
rotating substrate W, and guides an exhaust port 505. 

[0006] Moreover, the approximate circle board-like gutter material 507 which has the gutter 506 
of the shape of a ring which counters an exhaust port 505 under the cup 503 is attached in the 
protection cylinder 508 which surrounds a revolving shaft 501 free [ rotation ]. The effluent 
flowing-down opening 509 is formed in one predetermined place of the pars basilaris ossis 
occipitalis of a gutter 506. Moreover, the ring gear 510 is being fixed to the periphery of the 
gutter material 507, and the actuation gear 512 attached in the driving shaft of a motor 51 1 is 
engaging to this ring gear 510, The waste fluid recovery drain 513 for collecting the waste fluid 
after being used for the pan of the gutter material 507 by washing processing below, and the 
drug solution recovery drain 514 for collecting the drug solutions after washing processing are 
formed. 

[0007] By such configuration, the effluent flowing-down opening 509 of the gutter material 507 
can be selectively located above either the waste fluid recovery drain 513 or the drug solution 
recovery drain 514 by driving a motor 511. And for example, in case a drug solution is supplied to 
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Substrate W, drug solutions can be collected for reuse by locating the effluent flowing-down 
opening 509 above the drug solution recovery drain 514. On the other hand, in order to, wash out 
the drug solution adhering to Substrate W with pure water for example, in case pure water is 
supplied to Substrate W, the waste fluid (pure water with which the drug solution was mixed) 
after being used for washing processing can be discarded by locating the effluent flowing-down 
opening 509 above the waste fluid recovery drain 513. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when a penetrant remover was supplied and 
processed on the underside of the substrate W held at the spin chuck 500 with equipment 
conventionally which has the above-mentioned configuration, there were the following problems. 
[0009] That is, the liquid end of the drug solution and pure water which were supplied from the 
slanting lower part towards the underside of Substrate W to Substrate W is carried out by arm 
500b of spin base 500c, the many serve as fog-like Myst and they will float the processing room 
in a cup 503. Consequently, the Myst-ized drug solutions cannot be collected effectively, but the 
useless consumption of a drug solution will increase. Moreover, the concentration of the drug 
solution collected while the pure water Myst-ized at the time of recovery of a drug solution 
becomes easy to be mixed with the drug solution collected within a cup 503 and processing was 
repeated falls, and the throughput by the drug solution will decline gradually. 
[0010] Moreover, conventionally, with equipment, the recovery path from the cup 503 to the 
effluent flowing-down opening 509 of the gutter material 507 through an exhaust port 505 is 
used in common with the drug solution collected for reuse, and the waste fluid to discard, mixing 
of 2 liquid in this recovery path cannot be avoided, but separation recovery with a drug solution 
and waste fluid becomes imperfection. Consequently, since it is discarded with pure water after 
the drop of the drug solution adhering to a recovery path common to the above was used for 
washing processing, at the time of recovery of waste fluid, the amount of drug solutions of the 
part which can carry out effective recovery will decrease, and the useless consumption of a drug 
solution will increase it to it. Moreover, since the pure water adhering to a recovery path 
common to the above mixes in the drug solution to collect, the concentration of the drug 
solution collected while repeating processing falls, and the throughput by the drug solution will 
decline gradually at the time of recovery of a drug solution. 

[0011] Moreover, the above inconvenience may be similarly produced, not only when carrying out 
separation recovery of two kinds of liquid, but when carrying out separation recovery of three or 
more kinds of liquid. 

[0012] This invention is made in view of such a situation, and aims at offering the substrate 
processor which can carry out separation recovery of two or more kinds of processing liquid 
supplied to the underside of a substrate suitably. 
[0013] 

[Means for Solving the Problem] This invention takes the following configurations, in order to 
attain such an object. Namely, invention according to claim 1 is set to the substrate processor 
which supplies two or more kinds of processing liquid to the underside of a substrate according 
to an individual, and performs substrate processing with each processing liquid, rotating a 
substrate. The spin base which has the underside of a substrate, and the opposed face which 
counters, and a substrate maintenance means to hold a substrate where it was prepared in said 
spin base and the underside of a substrate is estranged from the opposed face of said spin base, 
A revolution means to rotate said substrate maintenance means to hold said spin base and 
substrate, The processing liquid feed zone which supplies selectively two or more kinds of 
processing liquid towards near the center of rotation of the underside of the substrate which 
was formed in the opposed face of said spin base, and was held at said substrate maintenance 
means, Corresponding to two or more recovery ways prepared according to the individual 
corresponding to the class of processing liquid, and the class of processing liquid, it is prepared 
according to an individual. Two or more advice sections which catch the processing liquid which 
disperses from the rotating substrate in the side of the substrate held at said substrate 
maintenance means, and are led to the recovery way corresponding to the processing liquid, It is 
characterized by having a centering-control means to adjust the physical relationship of the 
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substrate and each advice section which were held at said substrate maintenance means so that 
the processing liquid which disperses from the rotating substrate may be caught in the advice 
section corresponding to the class of the processing liquid. 

[0014] In case invention according to claim 2 supplies processing liquid to the underside of the 
substrate held for said substrate maintenance means in the substrate processor given in above- 
mentioned claim 1 from said processing liquid feed zone, it is characterized by rotating a 
substrate at the rotational frequency of ten or more rpm. 
[0015] 

[Function] The operation of this invention is as follows. A substrate maintenance means holds a 
substrate, where the underside of a substrate is estranged from the opposed face of the spin 
base. In the state of maintenance of this substrate, the substrate held at the substrate 
maintenance means rotates with the spin base and a substrate maintenance means with a 
revolution means. 

[0016] Two or more kinds of processing liquid is selectively supplied towards near the center of 
rotation of the underside of this revolving substrate from the processing liquid feed zone 
prepared in the opposed face of the spin base, and substrate processing is performed. 
[0017] Since a substrate turns the underside to the opposed face of the spin base and is 
estranged and held from the opposed face of the spin base, the processing liquid supplied 
towards near the center of rotation of the underside of a substrate from the processing liquid 
feed zone prepared in the opposed face of the spin base does not have an obstruction, and can 
supply the all to a substrate. 

[0018] By revolution of a substrate, the processing liquid supplied near the center of rotation of 
the underside of a substrate can be opened all over the underside of a substrate, is shaken off 
from the periphery section of a substrate, and disperses in the side of a substrate. 
[0019] The physical relationship of the substrate and each advice section which were held at the 
substrate maintenance means is adjusted so that the processing liquid which disperses from the 
substrate which rotates with a centering-control means may be caught in the advice section 
corresponding to the class of the processing liquid before supplying processing liquid near the 
center of rotation of the underside of a substrate. 

[0020] Therefore, the processing liquid which disperses in the side from the rotating substrate is 
caught in the advice section corresponding to the class of the processing liquid, is led to the 
recovery way corresponding to the class of the processing liquid, and is collected through the 
recovery way. 

[0021] When changing the class of processing liquid supplied near the center of rotation of the 
underside of a substrate, the physical relationship of the substrate and each advice section 
which were held at the substrate maintenance means is adjusted in another advice section 
corresponding to the class of the processing liquid by the centering-control means so that the 
processing liquid which disperses from the rotating substrate may be caught. And the processing 
liquid is caught in the advice section corresponding to the class of the processing liquid, is led to 
the recovery way corresponding to the class of the processing liquid, and is collected. 
[0022] That is, it is the advice section and the recovery way where the recovery path of 
processing liquid was established according to the individual for every class of processing liquid 
after dispersing from the rotating substrate, and the processing liquid of various kinds is not 
mixed on a recovery path. 

[0023] Since a substrate is rotated at the rotational frequency of ten or more rpm in case 
processing liquid is supplied to the underside of the substrate held at the substrate maintenance 
means from a processing liquid feed zone according to invention according to claim 2, the 
processing liquid supplied to the underside of a substrate spreads promptly on the underside of a 
substrate, and can process the underside of a substrate effectively. Moreover, it can prevent 
that the processing liquid supplied to the underside of a substrate falls on the opposed face of 
the spin base, and inconvenience with which the spin base is polluted with processing liquid can 
also be prevented. Although the ambient atmosphere of a drug solution will remain between the 
undersides of the substrate with which the spin base was held with the opposed face of the spin 
base during dirt and processing after it and a substrate will be especially polluted with a drug 
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solution when processing liquid is a drug solution, and a drug solution falls on the opposed face 
of the spin base As mentioned above, by rotating a substrate at the engine speed often or more 
rpm, it is prevented that a drug solution falls on the opposed face of the spin base, and it can 
prevent that a substrate is polluted with a drug solution. 
[0024] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with 
reference to a drawing. Drawing 1 is drawing of longitudinal section showing the configuration of 

the substrate processor concerning one example of this invention. 

[0025] Where this example equipment is equipment for performing washing processing which 
used a drug solution and pure water for Substrate W and Substrate W is held by the horizontal 
position The spin chuck 1 pivotable at the circumference of the axis J of the direction of a 
vertical, and the revolution drive 2 as a revolution means to carry out revolution actuation of the 
spin chuck 1 , The nozzles 3a and 3b for supplying processing liquid, such as a drug solution and 
pure water, to the top face of the substrate W held at the spin chuck 1, The processing liquid 
feed zone 4 for supplying selectively two or more kinds of processing liquid, such as a drug 
solution and pure water, towards near the center of rotation of the underside of the substrate W 
held at the spin chuck 1, It has the rise-and-fall drive 7 as a centering-control means to make it 
go up and down the processing cup 5 from which the drug solution recovery opening 50 and the 
waste fluid recovery opening 51 were formed, the advice member 6 in which the drug solution 
advice section 60 and the waste fluid advice section 61 were formed, and the processing cup 5 
and the advice member 6. 

[0026] The spin chuck 1 is held in the processing room 8. The processing room 8 is formed to 
the processing cup 5 and the processing cup 5 of the advice member 6 which can go up and 
down. The revolving shaft 1 1 is arranged so that the center section of the base of the 
processing cup 5 may be penetrated, and the disc-like spin base 12 which has the opposed face 
which counters the upper bed section of this revolving shaft 1 1 on the underside of Substrate W 
is really attached pivotable. 

[0027] Three or more substrate attachment components 1 3 as a substrate maintenance means 
which hold the periphery section of Substrate W by three or more places are set up at equal 
intervals along the periphery of the spin base 12 by the top face which is the above-mentioned 
opposed face of the spin base 12. In addition, by drawing 1 , in order to avoid that a drawing 
becomes complicated, only one substrate attachment component 13 is shown. 
[0028] Each substrate attachment component 13 is equipped with substrate attaching part 13b 
which presses the periphery end face of the substrate W supported by substrate supporter 1 3a 
and substrate supporter 13a which support the periphery section of Substrate W from a lower 
part, and holds Substrate W, and it is constituted so that it may be made to estrange from the 
top face of the spin base 12 and Substrate W may be held by the horizontal position. Each 
substrate attachment component 1 3 consists of a maintenance condition that substrate 
attaching part 1 3b presses the periphery end face of Substrate W, and a condition that substrate 
attaching part 13b separates from the periphery end face of Substrate W and of not holding, 
possible [ a change ]. The switch with this maintenance condition and the condition of not 
holding is realized by the link mechanism indicated by JP, 3-9607, B. 

[0029] The processing liquid supply pipe 40 is inserted in the core of a revolving shaft 1 1, and 
the upper bed of this processing liquid supply pipe 40 serves as the above-mentioned processing 
liquid feed zone 4. Near the soffit of a revolving shaft 1 1 , interlocking connection of the 
revolution drive 2 equipped with the motor 20 as a driving source etc. is carried out. the 
substrate W held by this revolution drive 2 at the spin chuck 1 — a spin chuck 1 and the 
substrate attachment component 13 — ** — washing processing to Substrate W is performed 
in the condition of having made it both rotating, by supplying a drug solution and pure water from 
Nozzles 3a and 3b or the processing liquid feed zone 4. 

[0030] A drug solution and pure water are supplied to these nozzles 3a and 3b or the processing 
liquid feed zone 4 from the processing liquid feeder style 9. This processing liquid feeder style 9 
is equipped with the drug solution tank 90 for storing the drug solution, the pure-water feed 
zones (utility of works etc.) 91 which supply pure water as shown in drawing 2 . It is constituted 
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so that the drug solution collected after free passage connection is made at the drug solution 
tank 90 and the drug solution recovery tubing 52 by which free passage connection was made 
was used for the drug solution recovery opening 50 of the processing cup 5 by processing may 
be stored and reused by the drug solution tank 90. 

[0031] Free passage connection of circulation piping 95a by which a pump 92, filter 93a, and 
closing motion valve 94a were infixed in the drug solution tank 90, and a pump 92, filter 93b and 
circulation piping 95b in which closing motion valve 94b was infixed is made. 
[0032] Free passage connection of the drug solution charging line 97a in which closing motion 
valve 96a was infixed is made at circulation piping 95a. Free passage connection of this drug 
solution charging line 97a is made at nozzle 3a. When not supplying a drug solution from nozzle 
3a, open and closing motion valve 96a is made close, closing motion valve 94a is fed by the pump 
92, the drug solution in the drug solution tank 90 circulates through circulation piping 95a, and an 
impurity is removed by filter 93a. And when supplying a drug solution from nozzle 3a, close and 
closing motion valve 96a is made open for closing motion valve 94a, and the drug solution in the 
drug solution tank 90 fed by the pump 92 is spouted from nozzle 3a. 

[0033] Moreover, free passage connection of the drug solution charging line 97b in which closing 
motion valve 96b was infixed is made at circulation piping 95b. Free passage connection of this 
drug solution charging line 97b is made at the processing liquid supply pipe 40. When not 
supplying a drug solution from the processing liquid feed zone 4 Open and closing motion valve 
96b is made close, and closing motion valve 94b is fed by the pump 92. When the drug solution in 
the drug solution tank 90 circulates through circulation piping 95b, an impurity is removed by 
filter 93b and a drug solution is supplied from the processing liquid feed zone 4 Close and closing 
motion valve 96b is made open for closing motion valve 94b, and the drug solution in the drug 
solution tank 90 fed by the pump 92 is spouted from the processing liquid feed zone 4. 
[0034] Free passage connection of pure-water charging line 99a in which closing motion valve 
98a was infixed, and the pure-water charging line 99b in which closing motion valve 98b was 
infixed is made at the pure-water feed zone 91. Free passage connection of the pure-water 
charging line 99a is made at nozzle 3b, and a blowout and its halt of the pure water from nozzle 
3b are switched by closing motion of closing motion valve 98a. Moreover, free passage 
connection of the pure-water charging line 99b is made at the processing liquid supply pipe 40, 
and a blowout and its halt of the pure water from the processing liquid feed zone 4 are switched 
by closing motion of closing motion valve 98b. In addition, it consists of switching selectively 
open [ of the closing motion valves 96b and 98b ] so that supply with the drug solution from the 
processing liquid feed zone 4 to the underside of Substrate W and pure water can be performed 
selectively. 

[0035] It returns to drawing 1 , and the processing cup 5 is an abbreviation closed-end 
cylindrical shape-like container, and the cylinder-like diaphragm 53 projects in a base towards 
the upper part, and it is formed in it. Thereby, the anchor ring-like drug solution collection tank 
54 is formed by plane view between a diaphragm 53 and side-attachment-wall 5a of the 
processing cup 5, and the approximately cylindrical waste fluid collection tank 55 is formed inside 
the diaphragm 53. The drug solution collection tank 54 is a tub for collecting the drug solutions 
after being used for processing, and the drug solution recovery opening 50 by which free passage 
connection was made is formed in the base at the drug solution recovery tubing 52. Moreover, 
the waste fluid collection tank 55 is a tub for collecting the waste fluid which should be 
discarded like pure water after being used for processing, and the waste fluid recovery opening 
51 is formed in the base. Free passage connection of the waste fluid piping 56 is made, and the 
waste fluid collected through this waste fluid piping 56 is discarded by the effluent recovery 
opening 51 . 

[0036] The advice member 6 has the configuration symmetrical with an abbreviation revolution 
to the axis J passing through the core of a revolving shaft 1 1. And it is attached in the supporter 
material 70 of the shape of a cylinder which surrounds the processing cup 5. The supporter 
material 70 of the shape of this cylinder goes up and down with the rise-and-fall drive 7, and, 
thereby, the advice member 6 can go up and down it now to a spin chuck 1 . 
[0037] The advice member 6 has internal-surface 6a which has a configuration symmetrical with 



http:/ /www4.ipdl. inpit.go.jp/ cgi-bin/tran_web_cgi_eije 



2007/11/29 



JP.11-168078,A [DETAILED DESCRIPTION] 



6/1 1 ^— V 



a revolution to a revolving shaft 11. The sideways heights 62 which projected in the method of 
inside toward the spin chuck 1 in the location which estranged only predetermined distance to 
the upper part from that soffit are formed in this internal-surface 6a. These sideways heights 62 
have bisected internal-surface 6a of the advice member 6 in the drug solution advice section 60 
by the side of a lower part, and the waste fluid advice section 61 by the side of the upper part. If 
it puts in another way, the sideways heights 62 are formed in the boundary section of the drug 
solution advice section 60 and the waste fluid advice section 61. The drug solution advice 
section 60 is a part for leading the drug solution which should be collected for reuse to the drug 
solution collection tank 54, and the waste fluid advice section 61 is a part for leading the waste 
fluid which should be discarded to the waste fluid collection tank 55. 

[0038] Tongue 62a which hung down caudad is formed in the point (part which approached the 
spin chuck 1 most) of the sideways heights 62. Thereby, the downward crevice 63 which became 
depressed up and was caudad opened as a result is formed in the drug solution advice section 
60. Let top panel 63a of this downward crevice 63 be the inclined plane formed so that a path 
might become small, so that it goes up. In the lower part side of this top panel 63a, vertical 
cylinder side 63b stands in a row. 

[0039] On the other hand, top panel 64a which consists of an inclined plane formed so that a 
path might become small is formed in it, so that it goes to the part by the side of the upper part 
of the waste fluid advice section 61 up, and in the lower part side of this top panel 64a, vertical 
cylinder side 64b stands in a row. Therefore, the sideways crevice 64 which became depressed 
toward the direction which deserts a spin chuck 1 by the top face of top panel 64a, cylinder side 
64b, and the sideways heights 62, and was opened in the direction of a spin chuck 1 is formed. 
Moreover, it extends up further and the upward heights 65 which have a vertical cylinder internal 
surface are formed so that it may stand in a row from the upper bed side of top panel 64a of the 
sideways crevice 64. 

[0040] In this example equipment, while the vertical direction location of a spin chuck 1 is always 
kept constant, the advice member 6 and the processing cup 5 go up and down it if needed. The 
1st height (HI) which specifically catches the drug solution which disperses in the side from the 
substrate W which the advice member 6 is held at a spin chuck 1 , and rotates in the drug 
solution advice section 60, 2 height (H2) of ** which catches the pure water which disperses in 
the side from the substrate W which is similarly held at a spin chuck 1 and rotates in the waste 
fluid advice section 61, Upper bed 6b (refer to drawing 1 ) of the advice member 6 goes up and 
down selectively in the height of a three-stage with the 3rd height (H3) located below the 
substrate maintenance height (HW) in a spin chuck 1 . moreover, substrate maintenance height 
[ in / in the processing cup 5 / a spin chuck 1 ] (HW) and abbreviation — it goes up and down 
selectively in the processing height (H.P.) to which upper bed 5b (refer to drawing 1 ) is located 
in the same height, and the evacuation height (HR) which can avoid interference with this advice 
member 6 when the advice member 6 is located in the 3rd height (H3) of the above. 
[0041] The above-mentioned rise-and-fall migration of the advice member 6 and the processing 
cup 5 is performed by the rise-and-fall drive 7. The rise-and-fall drive 7 is equipped with well- 
known 1 shaft-orientations drives (not shown), such as a ball screw, and it consists of that you 
make it go up and down the supporter material 70 with this 1 shaft-orientations drive so that 
you may make it go up and down the advice member 6 between the 1st height (HI) of the above 
- the 3rd height (H3). Moreover, similarly, rise and fall of the processing cup 5 are constituted 
from your making it go up and down the supporter material which supports the processing cup 5 
and which is not illustrated by 1 shaft-orientations drive with which the rise-and-fall drive 7 was 
equipped and which is not illustrated so that you may make it go up and down the processing 
cup 5 between the above-mentioned processing height (H.P.) and evacuation height (HR). In 
addition, this equipment is equipped with the sensor which detects that the advice member 6 
was located in each height (HI, H2, H3), and the sensor (neither is illustrated) which detects that 
the processing cup 5 was located in each height (H.P., HR). 

[0042] Drawing 3 is the block diagram showing the configuration of the control system of this 
equipment, and the configuration for controlling the revolution drive 2 for carrying out revolution 
actuation of the spin chuck 1, the processing liquid feeder style 9, and the rise-and-fall drive 7 
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for going up and down the advice member 6 and the processing cup 5 is shown. Actuation of the 
revolution drive 2, actuation of the processing liquid feeder style 9, and actuation of the rise- 
and-fall drive 7 are controlled by the control section 10. The sensors SI -S3 which detect that 
the advice member 6 was located in each height (H1, H2, H3) in a control section 10, Sensor S4 
and the output signal from S5 which detect that the processing cup 5 was located in each height 
(H.P., HR) are given, and a control section 10 controls the rise-and-fall drive 7 based on the 
output of these sensors. While making it located in the height (HI, H2, H3) of a request of the 
advice member 6, it is controlling to make it located in the height (H.P., HR) of a request of the 
processing cup 5. 

[0043] Next, actuation of this equipment is explained with reference to drawing 4 thru/or drawing 
6 . Drawing 4 shows the condition at the time of drug solution processing, drawing 5 shows the 
condition at the time of rinse processing and desiccation processing, and drawing 6 shows the 
condition at the time of carrying in/taking out of a substrate. 

[0044] First, the outline of processing is explained. First, it is carried in by the carrier robot 
which one substrate W does not illustrate, and this substrate W is held by the horizontal position 
at a spin chuck 1. Then, a spin chuck 1 rotates and, thereby, a high-speed revolution is carried 
out at the circumference of the axis J of the direction of a vertical where Substrate W passes 
along the core. Only towards the top face of this substrate W by which the high-speed revolution 
is carried out, an underside, or an underside, a drug solution is supplied from nozzle 3a and the 
processing liquid feed zone 4, and drug solution processing using drug solutions, such as an 
etching reagent, is performed. Then, in order to wash out the drug solution which adhered to the 
field under Substrate W (above), pure water is supplied from nozzle 3b and the processing liquid 
feed zone 4 (rinse processing). And the regurgitation of pure water is stopped and swing OFF 
dries the moisture of a field under Substrate W (above) (desiccation processing). Then, the 
revolution of a spin chuck 1 is suspended and Substrate W is taken out by the carrier robot out 
of equipment. 

[0045] As shown in drawing 4 at the time of drug solution processing, the processing cup 5 is in 
the processing height HP, and the advice member 6 is in the 1st height HI. The drug solution 
advice section 60 is located in the side of Substrate W in this condition. The drug solution 
supplied from the processing liquid feed zone 4 becomes there is no obstruction and possible 
[ carrying out effective recovery of all the drug solutions that the all will be supplied to the 
underside of Substrate W, and supplied to the underside of Substrate W ]. By revolution of 
Substrate W, the drug solution supplied to the underside of Substrate W spreads all over the 
underside of Substrate W, is shaken off from the periphery section, and disperses around. 
Moreover, in supplying a drug solution from nozzle 3a, by revolution of Substrate W, the drug 
solution supplied from nozzle 3a spreads all over the top face of Substrate W, is shaken off from 
the periphery section, and disperses around. The drug solution which was supplied to the field 
under Substrate W (above), and dispersed from the rotating substrate W is caught in the drug 
solution advice section 60, is led to the drug solution collection tank 54, and is stored by the 
drug solution tank 80 through the drug solution recovery opening 50 and the drug solution 
recovery tubing 52. At this time, the sideways heights 62 prevent that a drug solution flows into 
the waste fluid advice section 61. There is especially no possibility that the drug solution caught 
in the drug solution advice section 60 may flow into the waste fluid advice section 61 since 
tongue 62a is formed at the head of the sideways heights 62 and the downward crevice 63 is 
formed in the upper part of the drug solution advice section 60 in this example. 
[0046] On the other hand, as shown in drawing 5 at the time of rinse processing and desiccation 
processing, the processing cup 5 is in the processing height HP like the time of drug solution 
processing, and the advice member 6 is in the 2nd height H2 lower than the 1st height HI. In this 
condition, it spreads in a field under the substrate W (above) held at the spin chuck 1, and the 
processing liquid (in this case, pure water) which dispersed in the side from that periphery 
section is caught in the waste fluid advice section 61, is led to the waste fluid collection tank 55, 
and is discarded through the waste fluid recovery opening 51 and the waste fluid piping 56. 
[0047] In the condition of drawing 5 , since the head of the diaphragm 53 which divides the drug 
solution collection tank 54 and the waste fluid collection tank 55 has entered the downward 
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crevice 63 formed in the drug solution advice section 60, the pure water caught in the waste 
fluid advice section 61 is not led to the drug solution collection tank 54. At this time, it prevents 
that the processing liquid caught in the waste fluid advice section 61 jumps out of the sideways 
crevice 64 formed in the waste fluid advice section 61 to the equipment exterior. Moreover, 
tongue 62a formed downward at the head of the sideways heights 62 leads smoothly the 
processing liquid from the waste fluid advice section 61 to the waste fluid collection tank 55 of 
the lower part. Furthermore, the upward heights 65 formed above the waste fluid advice section 
61 will prevent **, if the droplet of processing liquid jumps out of Substrate W besides 
equipment. About this point, it is also the same as when the advice member 6 is in the 1st height 
HI. 

[0048] In addition, Substrate W is made into the rotational frequency of ten or more rpm, and is 
made to carry out a high-speed revolution first, in case the above-mentioned drug solution 
processing, rinse processing, and desiccation processing are performed further after that. 
Thereby, the drug solution and pure water which were supplied to the underside of Substrate W 
spread promptly on the underside of Substrate W, and can process the underside of Substrate W 
effectively. Moreover, it can prevent that the drug solution supplied to the underside of 
Substrate W and pure water fall on the opposed face of the spin base 12, and inconvenience with 
which the spin base 12 is polluted with a drug solution or pure water (waste fluid) can also be 
prevented. Although the ambient atmosphere of a drug solution will remain between the 
undersides of the substrate W with which the spin base 1 2 was held with the opposed face of 
the spin base 12 during dirt and processing after it and Substrate W will be polluted with a drug 
solution when a drug solution falls on the opposed face of the spin base 12 especially, such 
inconvenience can also be prevented by carrying out the high-speed revolution of the rotational 
frequency of Substrate W at the rotational frequency of ten or more rpm. 

[0049] In case Substrate W is carried in to this substrate processor, and in case Substrate W is 
taken out from this substrate processor, as shown in drawing 6 , the processing cup 5 is in 
evacuation height HR lower than the processing height HP, and the advice member 6 is in the 
3rd height H3 still lower than the 2nd height H2. In this condition, it is in the location where 
upper bed 6b of the advice member 6 is lower than maintenance height HW of the substrate W 
by the spin chuck 1, and carrier delivery of Substrate W is performed between the carrier robots 
and spins chuck 1 which are not illustrated. Since there is internal-surface 6a which is the 
processing liquid attachment site of the advice member 6 caudad from Substrate W in that case, 
in case Substrate W is delivered, there is no possibility that processing liquid may fall from the 
advice member 6 to Substrate W. 

[0050] As mentioned above, since according to this example it constituted so that processing 
liquid might be supplied near the center of rotation of the underside of the substrate W held to 
the horizontal position in the condition of having estranged from the opposed face of the spin 
base 12 from the processing liquid feed zone 4 prepared in the opposed face of the spin base 12, 
it becomes possible to carry out effective recovery of all the processing liquid supplied from the 
processing liquid feed zone 4. Moreover, since it constitutes so that recovery of a drug solution 
and recovery of pure water may be performed in the recovery path according to individual, the 
inconvenience produced with equipment conventionally shares a part of recovery path can be 
canceled, and separation recovery of a drug solution and the pure water can be carried out good. 
Therefore, separation recovery of two or more kinds of all processing liquid supplied to the 
underside of the substrate W held at the horizontal position can be carried out suitably. 
[0051] Next, another example of this invention is explained with reference to drawing 7 . Drawing 
7 is drawing of longitudinal section showing the configuration of the substrate processor 
concerning another example of this invention. Although this example equipment is also equipment 
for performing washing processing which used a drug solution and pure water for Substrate W, it 
is the example equipped with the thing of different structure from the thing of the example of 
drawing 1 as a processing cup or an advice member. 

[0052] The casing 101 to which the processing cup 100 holds a revolving shaft 11, the revolution 
drive 2, etc. in a center section at the bottom is attached fixed, the cylinder-like diaphragms 
102a, 102b, and 102c are set up by the perimeter, and, specifically, the drug solution collection 
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tank 54 and the waste fluid collection tank 55 are formed of these diaphragms 102a-102c. The 
space between the external wall surface of inside diaphragm 102a and the internal surface of 
middle diaphragm 102b is the drug solution collection tank 54, and the space between the 
external wall surface of middle diaphragm 102b and the internal surface of outside diaphragm 
102c is the waste fluid collection tank 55. 

[0053] In addition, in this example, the exhaust air tub 103 for exhausting the gas in the 
processing room 8 is formed between the external wall surface of casing 101, and the internal 
surface of inside diaphragm 102a. The exhaust port 105 by which free passage connection was 
made is established in the exhaust duct 104 at the pars basilaris ossis occipitalis of this exhaust 
air tub 103, and it is constituted so that the gas in the processing room 8 may be attracted 
through the exhaust air tub 103 from an exhaust port 105. 

[0054] Since the configuration of others of a processing cup and the recovery way of a drug 
solution and waste fluid are the same as that of the example mentioned above, they attach the 
same sign as drawing 1 , and omit the explanation. 

[0055] In addition, it is fixed with the spin chuck 1, without going up and down, and the 
processing cup 100 constitutes the rise-and-fall drive 7 from this example so that you may 
make it go up and down only the advice member 110. 

[0056] Moreover, below by drawing 7 , in order to avoid that a drawing becomes complicated, as 
for each diaphragms 102a-102c or the advice member 110, only the cross-section configuration 
is shown. 

[0057] The advice member 110 has the tubed configuration, and it is prepared above the drug 
solution collection tank 54 and the waste fluid collection tank 55 free [ rise and fall ] to the 
processing cup 100 so that the perimeter of the substrate W held by a spin chuck 1 and it may 
be surrounded. The ramps 111a and 1 1 lb to which a path becomes small are formed in two 
places, so that it goes to this advice member 110 up. Each ramps 111a and 111b open spacing 
mutually, and are arranged concentrically. Moreover, the gas incorporation openings 1 1 2a and 
1 12b with which Path R was similarly constituted are formed in the upper bed section of each 
ramps 111a and 111b. Furthermore, in the soffit section of ramp 111a, vertical sections 1 13 and 
1 14a stand in a row, and vertical section 1 14b stands in a row in the soffit section of ramp 111b. 
Each ramps 111a and 111b are connected through vertical sections 1 14a and 1 14b, and the 
opening 115 of a large number which form effluent advice passage in a circumferencial direction 
is drilled by this joining segment. Moreover, while the slot 1 16 in a circle is formed between a 
vertical section 1 13 and vertical section 1 14a and this slot 1 16 is inserted in middle diaphragm 
102b by the advice member 110, the advice member 1 10 is arranged at it so that vertical 
sections 1 14a and 1 14b may be inserted in the waste fluid collection tank 55. 
[0058] As shown in drawing 7 , when ramp 111a is located in maintenance height HW of the 
substrate W held at the spin chuck 1, the processing liquid (drug solution) which disperses from 
the rotating substrate W is caught by ramp 1 1 1 a, is led to the drug solution collection tank 54 
along with ramp 111a and a vertical section 113, and is stored by the drug solution tank 80 (refer 
to drawing 2 ) through the drug solution recovery opening 50 and the drug solution recovery 
tubing 52. In addition, ramp 111a of the advice member 110 and a vertical section 113 constitute 
the drug solution advice section 60 from this example. 

[0059] Moreover, as shown in drawing 8 , when ramp 111b is located in maintenance height HW 
of the substrate W held at the spin chuck 1, the processing liquid (pure water) which disperses 
from the rotating substrate W is caught by ramp 1 1 lb, is led to the waste fluid collection tank 55 
from opening 115 along with ramp 111b and vertical section 1 14b, and is discarded through the 
waste fluid recovery opening 51 and the waste fluid piping 56. In addition, ramp 111b of the 
advice member 1 10, vertical section 1 14b, and opening 115 constitute the waste fluid advice 
section 61 from this example. 

[0060] Moreover, in this example, the clearance between the internal surface of the tubed 
revolving shaft 1 1 and the external wall surface of the penetrant remover supply pipe 40 inserted 
in in that revolving shaft 11 is made into the gas supply way 120. Free passage connection of 
this gas supply way 120 is made through the piping 122 in which the closing motion bulb 121 was 
infixed at the gas supply source 1 23. The top face of the gas feed zone 124 of the upper bed 
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section of the gas supply way 120 to the spin base 1, It is constituted so that pure gases, such 
as pure air and pure inert gas (nitrogen gas etc.), can be supplied to the space between the 
undersides of the held substrate W, and desiccation of Substrate W can be promoted now by 
supplying a gas from the gas feed zone 124 at the time of desiccation processing. 
[0061] Moreover, this example omitted Nozzles 3a and 3b, and has formed the ambient 
atmosphere cutoff member 1 30 above the spin chuck 1 . More greatly a little than the diameter of 
Substrate W, this ambient atmosphere cutoff member 1 30 has the path smaller than the path R 
of the gas incorporation openings 112a and 112b of the advice member 110, and is really 
attached in the soffit section of the tubed support shaft 131 pivotable. The support shaft 131 is 
supported by the support arm 132 free [ a revolution ]. The support shaft 131 is constituted so 
that it may rotate by the motor 133, and thereby, it is constituted so that the ambient 
atmosphere cutoff member 130 may rotate by the circumference of Axis J with the support 
shaft 131. 

[0062] Moreover, the support arm 132 goes up and down according to the attachment-and- 
detachment device 1 34, and it is constituted so that the ambient atmosphere cutoff member 1 30 
may attach and detach to a spin chuck 1. 

[0063] The penetrant remover supply pipe 140 has penetrated inside the ambient atmosphere 
cutoff member 130 and the support shaft 131. A drug solution and pure water are selectively 
supplied also to this penetrant remover supply pipe 140 from the processing liquid feeder style 9 
by the same configuration as the penetrant remover supply pipe 40. It is constituted so that a 
drug solution and pure water can be selectively supplied near the center of rotation of the top 
face of the substrate W held at the spin chuck 1 from penetrant remover feed zone 140a of the 
soffit section of the penetrant remover supply pipe 140 by this. 

[0064] Moreover, the gas supply way 1 50 is formed in the perimeter of the above-mentioned 
penetrant remover supply pipe 140. Free passage connection is made through the piping 152 in 
which the closing motion bulb 151 was infixed at the gas supply source 123, and this gas supply 
way 150 is constituted so that a pure gas can be supplied to the space between the underside of 
the ambient atmosphere cutoff member 130, and the top face of Substrate W from gas feed zone 
150a of the soffit section of the gas supply way 150. 

[0065] Since other configurations are the same as that of the example of drawing 1 , a common 
part attaches the same sign as drawing 1 , and omits the explanation. 

[0066] In this example as well as the example of drawing 1 , it operates in order of carrying in of 
Substrate W, drug solution processing, rinse processing, desiccation processing, and taking out of 
Substrate W. Carrying in and taking out of Substrate W in this example locate the ambient 
atmosphere cutoff member 130 in the upper part location HH, and are performed in the condition 
of having made the ambient atmosphere cutoff member 130 and the spin chuck 1 estranging 
while the advice member 110 descends and they make a spin chuck 1 project from the upper 
part of the advice member 1 10 as shown in drawing 9 . Moreover, drug solution processing is 
performed in the condition of having been located in the height location which the advice 
member 110 shows to drawing 7 , and rinse processing and desiccation processing are performed 
in the condition of having been located in the height location which the advice member 110 
shows to drawing 8 . In addition, a gas is supplied from the gas feed zones 124 and 150a, and he 
is trying to promote desiccation of Substrate W at the time of desiccation processing. Moreover, 
only when the ambient atmosphere cutoff member 1 30 processes on the top face of Substrate 
W, it is located in the downward location LH, and in processing only to the underside of 
Substrate W, it locates the ambient atmosphere cutoff member 1 30 in the upper part location 
HH. 

[0067] Also by the configuration of this example, the same operation effectiveness as the 
example of above-mentioned drawing 1 can be acquired. 

[0068] In addition, although each above-mentioned example explained the case where reused the 
collected drug solution and pure water (waste fluid) was discarded, each above-mentioned 
example can be similarly applied, when reusing each drug solution after carrying out separation 
recovery of two kinds of drug solutions, or when discarding each processing liquid according to 
an individual after carrying out separation recovery of two kinds of processing liquid. 
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[0069] Moreover, although the case where separation recovery of two kinds of processing liquid 
was carried out was taken for the example in each above-mentioned example, the three or more 
advice sections are prepared in the advice member 6,1 10, and it is made to carry out separation 
recovery of three or more kinds of processing liquid. However, it is necessary to prepare the 
collection tank of the number corresponding to the number of the advice section in the 
processing cup 5,100 in this case. 

[0070] Furthermore, although he is trying to catch the processing liquid from Substrate W in the 
predetermined advice section by making it go up and down the advice member 6,1 10 in each 
above-mentioned example, you may make it catch processing liquid in the predetermined advice 
section of the advice member 6,1 10 by making it go up and down a spin chuck 1. However, the 
seal of the drive relevant to a spin chuck 1 in the direction of the configuration of each above- 
mentioned example which does not go up and down a spin chuck 1 is easy. 

[0071] Moreover, although the equipment which processes to a semi-conductor wafer was taken 
for the example in each above-mentioned example, this invention is applicable also like the 
equipment for processing to other substrates like the glass substrate for liquid crystal displays. 
[0072] 

[Effect of the Invention] According to invention according to claim 1, a substrate is held in the 
condition of having estranged from the opposed face of the spin base so that clearly from the 
above explanation. Since it constituted so that two or more kinds of processing liquid might be 
selectively supplied towards near the center of rotation of the underside of a substrate from the 
processing liquid feed zone prepared in the opposed face of the spin base The processing liquid 
supplied towards near the center of rotation of the underside of a substrate does not have an 
obstruction, can supply the all to a substrate, and becomes possible [ carrying out effective 
recovery of all the processing liquid supplied to the underside of a substrate ]. 
[0073] And since it constitutes so that the processing liquid of the various kinds which disperse 
from the rotating substrate may be collected on the advice section and the recovery way 
according to individual, what two or more kinds of processing liquid is not mixed on the recovery 
path of processing liquid, and an individual exception collects the processing liquid of various 
kinds for is made. 

[0074] Therefore, when supplying two or more kinds of processing liquid to the underside of the 
held substrate according to an individual and performing substrate processing with each 
processing liquid, while being able to carry out the effective recovery of all the processing liquid 
supplied to the underside of a substrate, separation recovery of the processing liquid of various 
kinds can be carried out suitably. 

[0075] Since a substrate is rotated at the rotational frequency often or more rpm in case 
processing liquid is supplied to the underside of the substrate held at the substrate maintenance 
means from a processing liquid feed zone according to invention according to claim 2, the 
processing liquid supplied to the underside of a substrate spreads promptly on the underside of a 
substrate, and can process the underside of a substrate effectively. Moreover, it can also be 
prevented that the processing liquid supplied to the underside of a substrate falls on the 
opposed face of the spin base, and inconvenience with which the spin base is polluted with 
processing liquid can also be prevented. Furthermore, when processing liquid is a drug solution, 
inconvenience by which the ambient atmosphere of a drug solution remains and a substrate is 
polluted with a drug solution can also be prevented. 



[Translation done.] 
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ti. ^<D\B\ii^^i:&xm^^in^o 

[0 0 2 1 1 s«(;DTM(7)|HIte^i^^^5e^c#t^&i-^*^la 

(Diin,m^(Dmm\^MJt:^\^fcm(Dm^^x\ mm^n^m 

y^j^-t^MP^^x^n^^htis "tofimwommicM 

JS ^ 0 K t C 5* ^ T 0 iR ^ tl 6 o 

[0 0 2 2] ^-^^iohs Mt^^n^^m^hmn^tix 

[0 0 2 3] lt*«2 Sc:|Ett(7D|gP^tcJ:*Lfi\ mm^W 



(4) 



[0 0 2 4] 

[0 0 2 5] r muwiicm^'^m^i: 
p 5 1 1 tmn hi^fz^lmA ^ y s t . e o 

[ 0 0 2 6 ] m^m'^S[H\^U^^ti 

MLx^^^m^mp^^U6 t\cxr^xjfm^tix\^^ 

[0 0 2 7] ;^t:°>'-<— 1 2 (DAiUMl^mXh^ ±^ 

2(Dmm\^r^^xmf^mxiLn^tix\^^^o 
fc\ 01 Til. mmmm^^^^^t^mn^fz.^\c. 

[0 0 2 8] ^mmimmi i s ^i . »sw(D^]ispsr 

1-5a«(S:#ffl5 1 3 b i: Srffix.TV^T. ;^ t^y-c-y^ 1 

2 (D±mf)>^mm^'txmm7^ykW'm^xuwi~^ j: 
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^W'i^mtomvi^^n. m^^it. #^¥3-9 6 0 ? 



[0 0 2 9] iHltett 1 1 m 



4 0 



{at. mW}mtLX(D^-^-2 0fj:Hi:m:^fcm^m 

W}mm2tmnm'^^tix\f^^o :i(om^mMmm2{c 

10 >^f--r y:^ 1 J^tJ^SSftitm^- 1 3[-i: i: tl^[HH5$-ii: 
tc'J^mX\ 7XV^3a. 3 b^*^La?^#t|ta5 4;0^e.^rS 

[0 0 3 0] me?*/)/ XyW3 a, 3 b ^^ftS^^ft^gP 

20 P 5 0 tCJia^g^StbfcKliJIlIlRi^ 5 2 9 

[0 0 3 1 ] m^^:^^ 9 O^at. /K^/7'9 2. 

9 3 a . ^F^# 9 4a jd^^^^tlfctf SSE«^ 95a 
:^KV7'9 2, :7^/Vi5?'-9 3 b. fflM#9 4b;a^:^^ 

s^^^fc^iaiaw9 5 b t^^f^iifflKst^tiTv^So 
[0 0 3 2] mnm9 95a ictt, mr^i# 96a ^^^s 

30 m?t«&iaW 9 7 a fi / X/i/ 3 a ^ tlT V ^ 

5o yxvu3 a;^l^b«^s^#tj'^b?'c^v^tt^'::^l. 

9 4a^S^, MM#9 6 a^d^lBtC^tL. 3K>'7'9 2(CiE 
a^^tlT. KIK^^^^ 9 0\^(OmW'^^"^mW.^9 5 a 
«^LTy^/W^-9 3 a X^mm^^^^^^tl^l0\^ 
/cCoTV^So ^LT, /XVV-S a;^^b^rS^#t^t-r6 t 
^(Cfl. P^P^#9 4a^f^. r?ir^#9 6 a ^lilCLT. 
2K^^7'9 2}C|±il|^nfc^lSe>5? V:^ 9 0rtC»^M;6VX 

/i^3 a^^bt!fttti$^^5J;5^c/^oTV^5o 

[0 0 3 3] Maiaff 9 5 btcfi, Mrj#9 e b 

40 ^>jYm^titim&wmi'W9 7 hf)mmmm^nx\^^ 
So r (DmmM^M's 9 7b ji^ar«#t|^w 4 0 \zmm 

t^t-fl. MIS#9 4b;6^M. |IM#9 6 b;6^IS(C$ 

aK^7^9 2[cjE3|^$tbr. ^^Ri^^'i^^ 9 ortco^^S 

^Stf aiai^ 9 5b LT:7>f/l-^-93b T':^ffi» 

*&a?K#t^tgB4;^^e>»S$^#t^-rsfc#te: 

MM#9 4bSrM. WW#9 6 b^MtCLT. 
7^9 2\cB^^titim^^:^^ 9 Ol^(D^M^^^!iiaM#t 
It 35 4 ;a ^ J» tU ^ n S J: 9 ( - o T V ^ 5 o 
50 [0 0 34] M7K**&SB 9 1 tCfl. MM# 98a 
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^ttfdMTkft^Bat 9 9 a mm^9 8h^>if\'m^ti 

tzm^wmiW9 9 b ttmmmm^nx\^^^. 
'i^m^9 9 Silt/ x/ush^^mm^m^tix^^x. mm 

#9 8 a(7)r^F^(;iJ:oryX>3 h:^^h<D'^7K(Dmitit 

MTK^^iet 9 9b \tff!]immm^^ 4 o tc^gaig^^n 

TV^T. IIM#9 8 b(^BaP.flt;iJ:oT^aiR#t^$B4;5^ 

oTV^^o IBPJ#9 6b. 9 8 b(^MSr}l$R6^(c 

[0 0 3 5] llll;iMoT. Ja3a;^7 y 7" 5 (i, WS^iSR 

i±m^m^5 3t ^a:^ :y S (7)« 5 a i (Omiz^^ 
3(7)rtftiJtc:|ll&R^iK(OiSlJi5lH]lRW5 5;6^JFM^tL 

Tv^5o m?siEiiRW 5 4 i^m\mm^nt:.m(Dmm 

ffiigiRp 5 1 6tmmmm^tix\^^x. 
r.(Dj^Mt5 6 ^iffLx]Bi^$tifzmmm^^n^ 

[0 0 3 6 ] *rtg|5W6{i. [Hltettl 1 (D^^L^^m^^ 
B] \^M\^xm\B]m>:m^j:m'^^^LX\^^^o ^LT. 

[0 0 3 7] ^rtgPW 6 ft, iHltett 1 1 LTlH]te>^ 

sic, l\z\^^^oX[^Jj\zmiii\^tim\^ 

P^gB^t 6 (D\^Mm 6 a T;^{IlJ(^^^^^rt§B 6 0 ^ Ji 40 

(om^mmf^^tix^^^^o mmm\^^6 o^it. mm 

[0 0 3 8] «f^^fig|5 6 2(D^mU 
6 2 a:^^ff^^$tlTV^6o mtCiiQ. ^^^^^^[5 6 0 

ten, feStbT. ±j3\z.mh'. ;^^o. T*t-P?Bi*bfc 50 
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Tf^^MSPe 3;&5ff^)*^ttTv^^o :i(OTf^tIM]|f(5 6 3 

{::B^^tifcft#4ffii ^tlTV^^o CKD^ffi 6 3 a (Z)T 
*tl{c(l. SE^c^Rffiffie 3 b;^s»/^oTV^§, 
[0 0 3 9] -Ij. MM^^U 6 1 <5o±*fti|c7)a5{iLl;i 

6 4 a(7)Tirjffl^c{±. SiffT^^RtSffie 4 b^5JS?^^oTv^ 

t/^oT. ^ffi6 4a. Rtfffi6 4b. J: U^ISfp] t 
flgpe 2(7)±ffii: t J;oT. ;^ ^/ ^ 1 

fp]lc|gjftLfc«|p]^|iagP6 4;^^5?l^^^^^TV^5o 

ic, ^e^ici^-tc^tj^T. sii:/cfRt^rtsa^^*-r^ii 

[0 0 4 0] C(7)^5fe0^Jigg^CJo^V^T^t. y'^t°yf■^:y 

^ i<D}iy^\^{tW\^'^\^-'&\^\^fzfi^-1jX\ 

^yi^i \z.\m^fixm^^fi^wmfi^^hm')5\m^ 

(HI) |W1C< ;^t:°>'^-r 1 t-f*j*$nT[Elte 
lX^n\t^^%(0 2^^ (H2) *rtS|5tt*6(7)± 

S6b mi^m) i}^:^\f'y'f'^y^ W^i^n^MR^ 
nm^ (HW) i t) fcTW4g-r5^3(^i^$ (H3) 

w) ^sisiwicffi $t::±^ffi5 b (igi#fis) tmm-f^i^ 

Slift^ (HP) *rtSB#6;^5±|S^3(OJ«^ (H 
5r (HR) ttcMtRWtfl-l^^tb 

[0 0 4 1 1 ^rtW6:|o j;U<^a:^:y7'5(D_hE#l* 

^mt. mmmmmi \^x.^xrjf^fi^ x,o\zfi^x 
mm!(itti« (iii*« ^^ix.Tv^T. r(Ditt^^ 

65r±lB«li«^ (HI) -^3(7)i«^ (H3) <Dfi[X 

^Ai^mm^ (HP) tiiiis^ (HR) t(Dmx^ 

*P^§|5W6^^^iS ^ (HI, H2, H3) {rijigbfeC 
^^^t^'r6ir>'f-t. ^miJy:f^t^^M-^ (HP. 

HR) (cffigLfcr t ^^$^H'r?)ir;xf- (v^T^^fclll^ 

[0042] El 3 11, *gg(DftiJ^^|^(7)1g^^^1->^^'n 



(6) 



mmmmmm 2 1 . ^mmw^mm 9 1 . mp^mi e *5 

fl. ^t^m^^t^^m^ (HI. H2. H3) l^lfittL 
fcr t ^^t^q-r^-feVf-S 1~S 3 i:. Mja:^:y 7^5;^^ 
^ffi^ (HP, HR) tdjiSLfcr ct^^^-r6ir>'f- 
S4. S5-f)^^(D\^ti\t^-i)^^^hfiX^'0^ rix^ir 10 

ftWLT, «[^g|5W6^FfM<7)iS^ (HI. H2, H 

3) \^\uM^^^tt^\z., ^mtiy-f^^'mM<o^^ 
(HP, HR) ^^fea^-^S J: 5(-*JtflLTV^5o 
[0 0 4 3] *^g(7)t!]ftSria4/^V^LIE16 ^# 

SSLTlftP^1-5o Ill4ft^t«^a0#O:Kffi^^L. 12 5 

\^^)i^:^^n^x.n^^^m^^(D')m^^^\^^ metis 
[0 044] ^-f. wm(nmm\zr>\^xmm't^o tic 

3b. ^Ofa?«#t^^§{5 4;0^e>|ifi7K;6W^^n§ 

a) o -^LT. MTKcOPttBSrf^ihb. K«W(OT (±) 30 

[0 0 4 5] [a4(C7r:-rj:5tc. 
;^:y:/5H^affl$HPlc:&{9. Srt W 6 (i® 1 (7:)iS 
^Hltcfo^, rcot^^SlTil. 6 0 ;6^SKW 

co^RlJ^^cfiB^^^Tv^So *0;a?Stt^si5 4;d^e.«^^ti 

^*3ilHli|Xl-^r i:;a5pjtgi:^^6o K«W(7)TS{-«^& 40 
■^X\.fzMWi±. SffiWcoiElte(;iJ;oTSKW(7:>Tffi^ffi 

TMIffl(cftl»^^^6. ^SWcDT (Ji) S(c«&^ti. 
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^?«^rtgR6 0(7)±§|5(CTf^#|iag15 6 3;6^JFM$^^TV^ 



P 5 0 . ^^SUllRW 5 2 ^mXW^^ tclfg ^ 



50 



6 1 \^m^^h^^hA^fl^i\ 

[0 04 6] y iU^^J^^LSNFlCfl. 

*aaffl^HP(cfei9. *rtSR»6}l. ^ICOffi^HlJ; 
«9 t>{g:V^B2(7)it$H2(^fc^o r(7)t^tjTil. ;^t:V 

^-r 1 W*i^$tufc»SWcoT (±) m^m^'O . 

5 msm^vx 5 1 . j^issat 5 6 ^mxm% 

[0 0 4 7] [15 COt^^.-T:il. Mfi^HteW 54^ J^tSlnl 

iRtt'5 5 ^^tt:^^tl:§]^Sl5W5 3(Z)5feStt. S^g^i^ 
gpe 0l;:ff^jaS;^tifcTl^#EI§B6 3(cA^iA^Tv^5(7) 

1 l^iffM^nfcltf^^MgBe 4(1. J^?l5^rt§B6 1 T-S 

«[Bl#fi§|5 6 2(7:>^ffi(cTf^^t-?f^/*$^xfcSf(5 

6 1 (^±*{C?FM^ttfc±f^^ia»|5 6 5{1. S«W;^^?5 

[0 0 4 8] T'^fc. ±iE^ffi^a^ y :/:^*aat?t;« 

at$:^T5r^^l^ ^T. £«W^1 O r pmi^±(D|Hl 

^cD^|5Sih-C#. ;^t:°y-<-;^l 2;65^fS^^* (J^ 

W) \c^ox=iW^^ih^iiofii^U'h'hV5^x^i>o # 

^to^;^ b-y^— ;^ 1 2 (^^lRlE±l::^T1"5 i: . 

WM(o9m%'ffin'^\^x . m«T*Sw^^r^^^tL^:i 
X^6o 

[0 0 4 9] mmw^:z.(D&u9mmw:\^WAt^m. 

H 6 {CTjk-tx 0 tvi. Ma;?7 y-f^ Jl^affi $ H P J; ^ fg 
v>a3iffi$HRt::fc^9s ^rtm^-efl. %2<d%-^U2 
<t9 t^bWfiv^^3(D^e^H3^cfe5o 
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[0 0 5 0] KjIJiCO J: 5 t-^ :^ t:°>' 

[0 0 5 1] ifctC, 7|s:^0J(DSlJ(7)»]li^JiJ^|ll7^#RiL 

-efc6/j\ ^m:^ yy'''^m\^m^tLxmio:>mMm(D 

[0 0 5 2] ^OfiS:* 5/ 1 0 0 tt, jgffico 

**:a5te:lHltettl l^lH!felKt(i1i«2^^i:^2:iR*-r6^ 

W^(Oi±m^^Ul 0 2 a . 10 2b. 1 0 2 c:^^iLW 
^tlTV^T. mt)tt^^9 Wl 0 2 a~l 0 2 ci^lj; 
oT. ^IRlHllRIf 5 4. ^JlS[lIiR«5 5;6^ffM^tLTV^ 30 

60 iHmoitm lasw 1 0 2 a (?:>^Mffi t w^<Djtm ^ 
10 2b (Dfy&m t omcD^m^M^^^w 54x 
h s * w<5ott-K ^ 10 2b (o^^rnM h 
^ 10 2c (D\Hmmt(Dm(D^?^-i}^^m&^uw 5 5 

fo -5 o 

[0 0 5 3] 7'c^:|b\ rco**0-|l*t:ii. 'ir-i/>':^/' 1 0 1 

(D^mm t \Hm<Di±m ^ 102a (D^i^mm t 

MO 4 ^cJgaj$|^^i^fc»^p 1 0 sm^^ihtix^^ 40 

S^ftP 1 0 5;?)^5:)^ffl^8f^(7)^ft:^S^^ttl 0 3 

i:mxm\ ^ti^ ^ 0 Kmf^^tix\^^, 

[0 0 5 4] ^JOfS:^ ytZ)-?:(7)ft!i(7)«^, fc^ J;t/^?S t 
[0 0 5 5] 7iib\ ^QiS;* 1 0 0 

#|^ii-f tCy;h°V^-r 1 ^ 1 t^S^^nri/^T. 
#l^,IIKtt1S«7^i. ^rt§BWl 1 Oco^^#|^^itSJ: 

[0 0 5 6] ttz^ HTKJLTTil. Hlffi/DSjISSttCTi^C 50 



#F?I^ 11-168078 
12 

t^r^tt-Sytfet;!. #ftW^)«P*tl 02a-102c-^ 

mP^mn 1 o^lltffffiff^^Rc?:)^^^LTv^§, 

[0 0 5 7] ^rtgWl 1 Ofl, 

^y^^y^ \ mi^^\^^^x^'^-^^tz.w^^(onn 

^^mt^^O\^. iO^a^yT'l 0 OtC*tLT#^gft 

|il^^t?5^^TV^6o :i(0^rtSBWl 1 ot^tt. ±:^tc:f^ 

t^bU}^'^-h^A^^ <fS:hm^% \ 11a. Ill b 2 
ftF;f^-Jf^j*^i^TV^5o #«#4tf5 1 11a. 111b 

fc. ^«#4§n 11a. Ill b(Z)±ffi§|$(cttaR;a5[^ 
Clc«^$ttfc^f*Stt9^^P 1 1 2 a, 112b;iSf^ 
^ig^tiTV^^o ^ mm \ 1 1 a (7)TSSPlc:{iS 
it^llS. 114a tmf^-^X^ «9 . ^#4^5 111b 

(r)ymB\Z-\t^mM\ 1 4 b;a^a/^oTV>^o 

Ilia. 111b Jt. 114a. 114b ^ji^ 

IS*F^^£^^JFM-r^##c<^P?BP 1 1 5^s^^^i^TV^ 
5o *fc. ^F^SPWl 1 Ofctt. SEfBl 1 3 tSKSR 
114 a(7)F0^(CRSt^(7)«l 1 6;65JFM^tlTVNT. 

<D% \ 1 6;5^^^rfl^Ott^^?15«l 0 2 btC^A^tb^i: 
i tt-. Stt^fSl 1 4 a . 114b/it\ M^lE]lKlf5 5 
I^tcKA^n5J:5lc. \ 1 0;^^gae^tLTV^ 

[0 0 5 8] mi\^7Y^^i.b\^. T^yfV^^y^ It^f* 
i*^ixfc*«W<D»l$;S$HWt::. fSMfPl 1 1 a;^M4 

S (^?«) flffiMSn 1 1 aTSttlkfeb^l. ffif4§|51 
11a. 1 1 3 \ZJif^r>XW{^Wm 5 4 XzMt-^ 

^r«[IIl|XP 5 0. ^?«[HllRW5 2^^T^?«^>^^ 
8 0 (ll2#fiB) (arS^tl^Jo ^(D^JfeiJijT 
ft^ W^W^^ 110 Offl^§|5 Ilia.' ftiillfR 1 1 3 

^r«*rt§B6 oire^-r^o 

[0 0 5 9] ^fc. [aSiC^-ri T.'^'y^^y^ 
1 ^Cf*}^^ti:^^S«W(Df*i^ift$HWtC. W^l 1 1 
b^M4gLTV^§i:#. [Hlte$n^*ffiW;^^bfR«(^ti 
SMa^K (**7X) t^ffi#4§Bl 1 1 b-T?S:ttih*bti. ffi 
#435 1 1 1 b . SlllgB 114b l::fpH\ M P l 1 5 
J^lftiaiR^f 5 5t^^;0^ix> M*SlHli|XP 5 1 . WSM^^ 

110 (7^ffi#4Sl5 1 1 1 b . ^ItttB 114 b . |iP115 

[0 0 6 0] C:(7)Kft0iJ-T:1i. ffi^^cDlnlfett 1 1 

4 0(7)^llffitOfflC0|SSffl^s m#:#t*&SSl 2 0 t LT 
V^5„ rc0^f*:#t|^^i 2 0(1. P?gr^/^/W>^^l 2 1;5^^ 

® ^tbfciaw 1 2 2 ^:fM.T*ff«&M 1 2 3 iciias 

g^^^^TV^T. 2 0(D±ffigl5(O^#:#t|^§|5 

1 2 4^^?.:^b°>'-<-x 1 (7)±Ei:. fm$;ri/c»SW 



(8) 
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[0 0 6 1 1 :L(Dmi&M\t. yX/U-Sa^ 3b^ 

os^i§:{tTv^^o r(^#Ha*if§i5Wi 3 oi±. Sffiw 
C)ie^J;J9^T:^# < . /5^o, ^f^a^Wi 1 0(7:»mf*m 

^3A^pll2a. 1 1 2 b (7:)^1R J: ^9 t/^^V^SS^^ 
LTV^T. m'^(D^1^m 1 3 1 (7:>TS^(C-'{*[H]te^tg 10 

3 2^c[ElteSft^;l5»^^^Tv^5o XJ^tti 3 m^e- 
J: ^ nmummuu 1 3 o i si tth\^m 
10 0 6 2] t^tz. xwT-j^ 1 3 2(1. mmmmi 3 

[0 0 6 3] mm^Mmi^u i 3 o:s:tj<5«Ftt 1 3 

4 0cOTffi§f5(:0gfeJf-|$#t|;&SBl 4 0 a 
^ t t ^^#^6^ CnWj^-T? ^ 5 J: 5 ^ v ^ 

1 0 0 6 4 1 * /c. ±fss£itf«fft$&t 1 4 0 (omm\^ 

tt. 5 O;0^^?fM^tbTV>^. 

^ 1 5 0 ISIfl^^Vi-:/^ 15 1 ;5^^^S^tbfcBai^ 1 5 2 30 
S::^^LT^ft:#t^^Ml 2 3 ^cjliiS^^$^^TV^T. n.W- 
15 0 OTSg|5COMf2|s:#t*&gP 15 0a 

m^n^l 3 0(DTffit^ S«W(7)±ffii:(7)Pfl(D^Fflic: 
[0 0 6 5] ^fOft!ico1ij3fe(l, mKr^mmmtWlWiXh 

[0 0 6 6] rco^jfe^jTt. mi(omMmtmm\zm 
tiw(D#A. y^'x^s^ ^mmm. »iw 

Atmi^^l^s m9\z^i-X^\z^ «[^Wi 1 0;5^TI^ 
^tLr;^e°^^^-t i ^MP^UUi i o (7)±:^/^)^^)?;^ 
aj t i: t::. #ll*i6if$B# 13 0 Sr±:&fefiH 
HtcffiS^itT. #H^ii»fWi 3 0i:;^fc°v^-r5' 

5o ^')M^mmat. ^i^m^^i 24, 150 
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LTV^So #ffl«i8if«|5W 1 3 0 tt. £j|SW(7)± 

m^ui 3 o^l±;^^s:eHH^c>f4H^tlTv^5o 

[0 0 6 7] riO||Jtei?!|(^1»j^)(;t-J:oT^>. ±t^mi(o 

^mm t r t f)^x^ 

[0 0 6 8] ?iib\ ±B^mmmx\t. mm^Ltzmm^ 

[0 0 6 9] 4fc. iiB^HJifd-eft'. 2a»(^^ftsiag 

^^^giIHIlR■t?)«^S^^?iJt^Sofc:^^ ^f^§|5»6. 1 1 

0tC3flii^±(7)^[^§{55'^tt. 3agJeA±(7)^La«$r5}^ 

[0 0 7 0] ±m^mmmx\t^ mp^uue. 

1 1 o^^^^^t^:it\::Xr>x&iRWf)>h(oi!imm^ 

^>y^ 1 t{ci:or. *rtW6. 11 

v\ -fib. ;^t:"v^-Y^;/^ l(?:)#l^i5:^T^/c^v^±tfl#|| 

[0 0 7 1] *fc. JlfS^-^Jte^J-ef^. ^^Jf$r>n,yN(- 

MLx^m^mirmm^m\zW:-^fz^\ :^mm\tmimm 

[0 0 7 2] 

mi^i'fc(DX\ &U(oTm(Dm^^'bHmc\^nxWi^ 
^rt^^x*^, mm(DTm\cm^i^fct^mm^±x^^ 
[0 0 7 3] ^LT. m^^ti^mmf)^hmw^^n^^ 
o\zmj^Lx\f^?>(DX\ iimm(D\Eium^±x^Wimm 

[0 0 7 4] t^oT. {^:^^$i^fc»te(7)TB^-iSicas 
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[0 0 7 5] m:^^2\cmm(omm\cxn\i. mmm 

mi] ^mM<D~mmm\^m^&m^mmm(omfS.^ 

[112] ^m^Wi^mm(Dm}^^^i~m'vh^o 

[113] lllC>SB<7)flJW^(7)1t^4^;^i-:/^P>;/:^ll-e 

[115] Ili(nilS(cJ:5y :/;^^^S*5j:t>*^;**QiaB$ 20 

(^^ycl^Sr^1-|l-Cfo6o 

[He] Hi oSai-fctt^SSiOSSA/»tli0*(7:)iKSI 

[117] :^mmmi(D^mm\cm^mm^mmm<om^ 

[US] I18(7)ggt;ict5 y >^;^*0fat3<}:t>*$£!ft*!];aB#* 
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[119] ll8(7:>gB^-fc^tt6»^(7)MSA/ittllB#c7^W:tJ 

[Hi 0] ti^*^«c7)ffii*^*"f-»®Il-T:^&^o 
[Hi 1] «§*gK(7)>^t:''>-f-^:y>5'(^=|i^^*-r¥ffi 
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